Increased attention has been paid toward silicon nanodevices since downscaling of CMOS technology will see minimum feature size of less than 100nm in the early 21 st century and the progress of various nanofabrication technologies enables to prepare advanced nanodevices. Single electron tunneling and various quantum phenomena are observed in semiconductor nanostructures. Silicon nanodevices are particularly promising because of silicon process infrastructure, compatibility to CMOS circuits, and nearly perfect interface between natural oxide and silicon.
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In this paper, research activities of silicon nanodevices at Tokyo Institute of Technology is presented. Nanocrystalline silicon quantum dots have been prepared by a novel pulsed plasma process. Average dot diameter of 8nm with a small dispersion of 1nm has been obtained. Single electron tunneling has been observed from a few nanocrystalline silicon dots embedded in both planar single electron transistors and vertical transistors with a wrap-around gate. Ballistic transport has been observed in vertical transistors having gate length 20nm. Single electron memory effects are observed in various device structures. Finally, we propose NeoSilicon, a novel quantum functional material in which both dot size and interdot distance are precisely controlled.
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